ABSTRACT Within the genus Howarthia, Howarthia melli (Forster) is the most frequently reported species across the southern provinces of China. An examination of the type series of H. melli, in combination with results of rearing experiments, reveals that three species have been frequently confused under the name H. melli. The three are superÞcially similar but not closely related to each other within the genus. H. melli is much more restricted in distribution than previously thought, with most literature records referring to the other two species, Howarthia cheni Chou & Wang and an undescribed species, Howarthia cyanea sp. n., described herein. We provide a discussion of the relationships of these species and a review of Rhododendron-association in Lycaenidae.
Howarthia Shirô zu & Yamamoto 1956 (type-species:
Thecla caelestis Leech 1890) is a genus of Theclini lycaenids that is restricted to the continental part of the southeastern Palaearctic and northern Oriental regions. The larvae are specialists on Rhododendron (Ericaceae) ( Table 1 ). Putative synapomorphies shared by members of the genus include 1) posterior end of the ductus bursae heavily sclerotized and enclosed within a domelike, sclerotized sterigma; and 2) possession of paired cephalic projections on the pupa, which is unique within Theclini. The highest diversity of Howarthia is found in western and southwestern China, where six of the 12 described species occur ( Table 2 ). The other species are distributed in northern Indochina and central and southern China. It is not surprising that southwestern China support the highest number of species of Howarthia because the region also accommodates the richest diversity of Rhododendron in the world (Mabberley 2002) .
Members of Howarthia superÞcially resemble Hypaurotis of the New World and Euaspa of the Old World, with similar patterns on the wing undersides and metallic blue/purple patches on the wing uppersides. The phylogenetic hypothesis for Theclini proposed by Shirô zu and Yamamoto (1956) suggests that Hypaurotis is not related to Howarthia and that Howarthia and Euaspa are likely to be sister groups. All known members of Hypaurotis and Euaspa use Fagaceae as larval hosts (Remington 1960; Scott 1986; Tilden 1986; Koiwaya et al. 2001 Koiwaya et al. , 2002 . Forster (1940) described the Þrst Howarthia from southern China based on material collected from "Kwangtung" (Guangdong of modern day) by Rudolf Emil Mell (1878 Ð1970) (Horn et al. 1990 ) with the name ÔZephyrus melliÕ, which subsequently was revised and transferred to Howarthia by Koiwaya (1993) . ÔZ. melliÕ was considered sexually dimorphic by Forster (1940) , who described the male as having metallic blue patches on the forewing upperside and the female as uniformly brown. Specimens assigned to this taxon in recent literature are highly variable in wing pattern and genitalia. Examination of genitalia of both sexes, augmented by rearings, has shown that the type series of ÔZ. melliÕ consists of more than one species, and that three species are confused in the recent literature under this name. Herein, we treat the species that have been confused with H. melli and describe the taxonomic entity represented by the alMell used abbreviated German in his translations of the Chinese localities in his collection, and interpretations of those hand-written locality names (Figs. 17Ð22) are based on information in Caradja and Meyrick (1934) and the entomological archives preserved in ZMHB.
Taxonomic Sampling. Specimens examined are listed in each species account. Specimens of other taxa examined include the following: H. courvoisieri, 1(, 1& from Sichuan, western China (types, BMNH); 3(, 2& from Hunan, central China (NTNU); 1(, 1& from Guizhou, southwestern China (NTNU); H. caelestis, 1(, 1& from Sichuan, western China (types, BMNH); 1(, 3& from Sichuan, western China (NTNU); 1(, 2& from Yunnan, southwestern China (NTNU); and H. nigricans, 1( from Sichuan, western China (type, BMNH), 3(, 2& from Sichuan, western China (NTNU). Nijhout (1991) for wing pattern, Scoble (1992) for wing venation, Klots (1970) for genitalia, and Fiedler (1991) for myrmecophilous organs. Coloration of wing patterns has been used extensively to distinguish among subspecies or closely related species in butterßies. The color assignment is generally subjective and may have little relevance to the organisms themselves. We describe and discuss the color assignments in the conventional way, but we are aware that a better understanding of the coloration awaits measurements of spectral reßectance or calibrated UV photography such as those presented by Knü ttel and Fiedler (2000) and Imafuku et al. (2002) . Abbreviations of measurements are as follows: FL, forewing length; AL, antennal length.
Terminology. Terminology follows
Preparation of genitalia. Dissection of genitalia was performed by removing the entire abdomen; placing Fujioka (2003) SubspeciÞc taxa are indented. a H. wakaharai was originally described as a subspecies of H. nigricans. It was subsequently raised to speciÞc status by Koiwaya (2002a) . b This species was currently designated to be the type species of Hayashikeia (Fujioka 2003) . We retain this species in this synopsis because no data was shown to support that the establishment of the new genus will not render the genus Howarthia paraphyletic. it in 10% KOH at room temperature for 24 h to dissolve the soft tissues; transferring it to Cellosolve for another 24 h for descaling; and Þnally placing it in 70% ETOH for dissection. The dissected parts are preserved in 70% ETOH.
Rearing. Ova and larvae of Howarthia were collected by examining vegetation of the host plants. Larvae were reared in plastic containers (15 by 8 by 4.5 cm). Rearing codes follow the system developed by Powell and De Benedictis (1995) . Each collection of immatures was labeled according to the collecting year and month, e.g., HSU 00F16 refers to the 16th collection in June (F) 2000 (00) by Hsu.
Results
Having examined ForsterÕs type series deposited in the Museum fü r Naturkunde, Humboldt Universität in Berlin, and compared the results with literature and rearing experiments, it became clear that two taxonomic entities are represented in ForsterÕs type series.
The holotype is the only specimen that has signiÞ-cance in nomenclature, and the name ÔZ. melliÕ should be applied only to the species bearing metallic violet patches on the wings as in the holotype. Rearing show that this species is sexually monomorphic, with males and females hardly distinguishable from each other. The allotype of ÔZ. melliÕ is actually the female of a sexually dimorphic, undescribed species, the male of which possess metallic indigo scaling, in contrast to the violet scaling of H. melli. The genitalia of both sexes of the two taxonomic entities differ considerably. Although the genitalia characters and host association of H. melli agree with the other Howarthia species, the undescribed form possesses no brachia in the male genitalia, apparently a synapomorphy for the recently described Hayashikeia (see Discussion Diagnosis. This is a sexually monomorphic species with a metallic violet patch on the forewing upperside. The digitate uncus of the male genitalia is unique within Howarthia.
Male (Figs. 1-2) . FL 19.5Ð19.8 mm (n ϭ 3); AL 8.0 Ð 8.5 mm (n ϭ 3). Head: Hairy, vertex and frons dark brown; a white rim surrounding eye; eye semioval, sparsely covered with prominent, transparent setae; labial palpus porrect, with third segment pointed downwards, covered with white scaling mottled with dark brown distally and laterally; maxillary palpus reduced, invisible; proboscis unscaled; antenna smoothly scaled, naked at terminal end of ßag-ellomere. Thorax: Buff gray dorsally, white ventrally. Foretarsus Þve-segmented with tarsomere 1 Ϸ3ϫ tarsomere 2, 3 and 4, tarsomere 5 with fully developed posttarsus; femur and tibia of all legs covered with white scaling, slightly mottled with brown, tarsomere 1 through 4 brown with white rim distally, tarsomere 5 brown. Forewing with termen and costa slightly concave, dorsum straight. Ground color of upperside brown, overlaid with metallic violet scaling proximally, covering entire discoidal cell, basal two-thirds of cell CuA 2 , basal one-third of cell CuA 1 , small areas at base of cell M 3 and M 2 . Ground color of underside brown tinged with yellow. Marginal band barely recognizable, represented as obscure white line at posterior one-half along termen. "g"-element as deÞned by Nijhout (1991) forming a series of blurred white bands, edged with brown proximally, arranged in an outward-curved arc. Distal band of central symmetry system represented as a curved, broken white line edged with brown proximally. Discal spot represented as double, narrow brown bars edged with white. Fringe brown but mixed with white inner cilia posteriorly. Hindwing with contour of wing slightly produced at distal end of M 1 and Cu 1 ; Cu 2 bearing long, tail-like projection distally. Ground color of upperside uniformly brown. Small patch of metallic violet scaling sometimes present proximally. Metallic white tinged with blue lines at distal end of cells, most notably around tornus. Ground color of underside brown tinged with yellow. Marginal band forming prominent white line along termen. "g"-element forming a series of blurred white lunules edged with black. Distal band of central symmetry system forming prominent white line edged with brown proximally, straight from dorsum to vein Cu 2 , forming V-shaped short line in cell Cu 2 , and recurved into straight line in cell 2A. Discal spot represented as double, narrow, white lines edged with dark brown. A large, orange patch present around tornus, within which a prominent, black, round spot replaces spot of "g"-element in cell CuA 1 , whereas a white, somewhat circular spot edged with black replaces it in cell Cu 2 . Tail-like projection of CuA 2 black with white tip. Fringe with brown outer cilia, white inner cilia. Abdomen: Buff gray dorsad, white ventrad. Genitalia (Figs. 23Ð28) with uncus (Figs. 25Ð26) of ring-shaped sclerites of 9 ϩ 10 segments extending into elongate, slender digitate process; saccus broad, short, semicircular; brachium (Fig. 23) armlike, strongly up-curved, terminal end hooked; valva (Fig.  28 ) setose posteriorly and laterally; ampulla Ϸ0.6ϫ valval length, forming elongate, broad rectangular lobe, thickened laterally, harpe not produced. Phallus (Fig. 27 ) robust, straight, with distal end open dorsally; aedeagus 1.5ϫ phallobase, cornuti represented as a small sclerotized band. Juxta (Fig. 24) forming a ring, pointed ventrad.
Female (Figs. 3-4) . FL 16.5Ð19.8 mm (18.29 Ϯ 1.24 mm, n ϭ 7); AL 7.5Ð7.8 mm (8.06 Ϯ 0.24 mm, n ϭ 7). Body and wing pattern similar to those described for male but no violet scaling present at base of cell M 2 on forewing upperside and discal spots more prominent. Genitalia (Figs. 40 Ð 41) with apophyses posteriores slightly enlarged at base, distal end spherical. Posterior end of ductus bursae forming a heavily sclerotized, conical tube, enclosed within a dome-like sterigma, which connects anteriorly and dorsally to an elongate sclerotized band of sternite 8. Caudal end of sterigma obliquely truncate with a medial, U-shaped, depression. Ductus bursae membranous anteriorly, with ductus seminalis joining immediately cephalic to sclerotized, conical tube dorsad. Corpus bursae ovoid, signa double, forming invaginated, small, triangular projections, in which they are shorter than venter of the sterigma.
Larval Host Associations and Immature Biology. The conÞrmed larval host is R. championae in Guangdong (HSU 00F16). The ovum is laid singly on the underside of a mature, hardened leaf. The larva devours soft leaves. No myrmecophilous organs are present; only regular, setaceous setae were observed on the abdominal tegument without pora cupola organs (PCOs), dorsal nectary organ (DNO), or eversible tentacle organs (TOs), suggesting that there is no ant association. Pupation occurs on a twig (HSU 00F16).
Phenology. Univoltine; adults are recorded from June to July.
Geographical Range. China (Guangdong; also Guangxi according to Koiwaya 2000a) .
Remarks. H. melli and H. cheni are the only species of the genus Howarthia that possess metallic violet scaling on the wing uppersides. The two species can be distinguished by the following characters: 1) the distal margin of the metallic violet patch of the forewing is parallel to the termen in H. melli (Figs. 1 and 3) , whereas it approaches the termen posteriorly in H. cheni (Figs. 5 and 7) . 2) The "g"-element of H. melli is much more prominent (Figs. 2 and 4) than that of H. cheni (Figs. 6 and 8). 3) An orange patch frequently is present on the forewing upperside in H. cheni (Figs. 5 and 7) but is absent in H. melli (Figs. 1 and 3) . 4) The uncus of H. melli is digitate (Fig. 26) in contrast to the biÞd uncus of H. cheni (Fig. 32) . 5) The signa of H. melli are large, longer than the venter of the sterigma (Fig. 40) , whereas those of H. cheni are shorter than the venter of the sterigma (Fig. 42) . Diagnosis. This is a sexually monomorphic species with a metallic violet patch on the forewing upperside; an orange patch frequently is present distal to the violet patch. The distal end of uncus ßattened with shallow V-shaped depression.
Howarthia cheni
Male (Figs. 5-6 ). FL 19.5Ð22.0 mm (20.39 Ϯ 0.74 mm, n ϭ 13); AL 8.4 Ð9.5 mm (8.75 Ϯ 0.38 mm, n ϭ 13). Head: Hairy and vertex, frons dark brown; a white rim surrounding eye; eye semioval, sparsely covered with prominent, transparent setae; labial palpus porrect, with third segment pointed downwards, covered with white scaling mottled with dark brown distally and laterally; maxillary palpus reduced, invisible; proboscis unscaled; antenna smoothly scaled, naked at terminal end of ßagellomere. Thorax: Buff gray dorsally, white ventrally. Foretarsus Þve-segmented with tarsomere 1 Ϸ3ϫ tarsomere 2, 3, and 4, tarsomere 5 with fully developed posttarsus; femur and tibia of all legs covered with white scaling, slightly mottled with brown, tarsomere 1 through 4 brown with white rim distally, tarsomere 5 brown. Forewing with termen, costa slightly concave, dorsum straight. Ground color of upperside brown, overlaid with bright, metallic violet scaling proximally, most extensive in cell CuA 2 , attenuate anteriorly, forming prominent notch at anterior end due to lack of metallic scaling in cell M 2 . A patch of orange present distal to metallic violet patch, in most extensive cases forming a prominent marking from cell M 2 across M 1 into CuA 1 , in weakest case represented as a faint trace of orange in cell M 3 . Ground color of underside yellowish brown. Marginal band obsolete. "g"-element forming a series of blurred white, narrow bands, attenuate posteriorly, only those in Cu cells edged with brown proximally. Distal band of central symmetry system represented as continuous white line edged with dark brown proximally, straight but strongly indented in cell Cu 2 . Discal spot represented as double, narrow, dark brown bars edged slightly with white. Fringe brown but mixed with white inner cilia posteriorly. Hindwing with contour of wing slightly produced at distal end of M 1 and Cu 1 ; Cu 2 bearing long, tail-like projection distally. Ground color of upperside brown, a trace of metallic violet scaling sometimes present proximally. Metallic white tinged with blue lines at distal end of cells around tornus. A faint, dark brown spot present in cell Cu 1 distally. Ground color of underside brown tinged with yellow. Marginal band forming prominent white tinged with a blue line along termen, attenuate anteriorly. "g"-element forming a series of blurred white lunules tinged with blue are edged with black. Distal band of central symmetry system forming prominent white line edged with brown proximally, straight from dorsum to vein Cu 2 , forming V-shaped short line in cell Cu 2 , and recurved into straight line in cell 2A. Discal spot represented as double, narrow, brown lines edged slightly with white. A large, orange patch present around tornus, within which a prominent, black, round spot replaces spot of "g"-element in cell CuA 1 , a white, irregularly shaped spot with prominent, black scaling as posterior margin in cell Cu 2 . Tail-like projection of CuA 2 black with white tip. Fringe with brown outer cilia, white inner cilia. Abdomen: Buff gray dorsally, white ventrally. Genitalia (Figs. 29 Ð34 ) with posterior end of ring-shaped sclerites of segments 9 ϩ 10 extending into elongate, slender process with terminal end slightly enlarged, ßattened, with shallow medial concavity (Figs. 31Ð32) ; saccus broad, short, triangular with anterior end pointed; brachium (Fig.  29) armlike, strongly up-curved, terminal end hooked; valva (Fig. 34 ) setose posteriad and laterally; ampulla Ϸ0.6ϫ valval length, forming elongate, broad rectangular lobe, thickened laterally, harpe not produced. Phallus (Fig. 33) robust, straight, with distal end open dorsally; aedeagus 1.3ϫ phallobase, cornuti represented as a small sclerotized band. Juxta (Fig. 30) narrow, circular, U-shaped, slightly pointed ventrally.
Female (Figs. 7-8) . FL 19.5Ð20.7 mm (n ϭ 3); AL 8.0 Ð9.8 mm (n ϭ 3). Body and wing patterns indistinguishable from those of male. Genitalia (Figs. 42Ð 43) with apophyses posteriores slightly enlarged at base, distal end spherical. Posterior end of ductus bursae forming a heavily sclerotized, conical tube, enclosed within a domelike sterigma, which connects anteriorly and dorsally to the broad, shield-like, sclerotized wall of sternite 8. Caudal end of sterigma obliquely truncate with a medial, V-shaped, depression. Ductus bursae membranous anteriorly, with ductus seminalis joining dorsally and immediately cephalad of sclerotized, conical tube. Corpus bursae ovoid; signa double, forming small invaginated, triangular projections, longer than venter of sterigma.
Larval Host Association and Immature Biology. The conÞrmed host is Rhododendron fortunei Lindley (Ericaceae) in Zhejiang (HSU 02F25). The ovum is laid singly on a twig. Larva devours soft leaves and ßowers. No myrmecophilous organs are present; only regular, setaceous setae were observed on the abdominal tegument without PCOs, DNO, or eversible TOs, suggesting that there is no ant association. Pupation occurs on a twig (HSU 02F25; Koiwaya et al. 2001) .
Phenology. Univoltine; adults are recorded from June through August.
Geographical range. China (Guangdong, Jiangxi, Zhejiang; also Guangxi, Chongqing, according to Koiwaya 2000a , and Fujian according to Jiang et al. 2001) .
Remarks. As noted above, H. cheni and H. melli are the only species of Howarthia that have violet scaling on the wing upperside. Distinctions between these two taxa are listed under H. melli. In addition to H. cheni, H. caelestis, a species described by Leech (1890) from western China, and H. hishakawai, described by Koiwaya (2000a) from southwestern China, possess an orange patch on the wing upperside, but as noted above, the metallic scaling of the upperside is violet in H. cheni, whereas it is bright blue in both H. caelestis and H. hishakawai. Populations from Chongqing (formerly eastern Sichuan), China, were described as the subspecies Howarthia melli fujiokai by Koiwaya (2000a) , but the presence of an orange patch and extensive metallic violet scaling on the forewing upperside suggests it actually represents a form of H. cheni; this form is similar to samples of H. melli from southeastern China but has a broader metallic violet patch on the forewing. Diagnosis. This is a sexually dimorphic species, with the female uniformly brown on the wing uppersides, and the male brown overlaid with extensive metallic indigo scaling; this dimorphism is unique within Howarthia.
Howarthia cyanea
Male (Figs. 9 -10) . FL 16.5Ð18.8 mm (n ϭ 3); AL 8.0 Ð9.4 mm (n ϭ 3). Head: Hairy, vertex and frons dark brown; a white rim surrounding eye; eye semioval, sparsely covered with prominent, transparent setae; labial palpus porrect, stout, with third segment pointed downwards, covered with dark brown scaling mottled with white laterally; maxillary palpus reduced, invisible; proboscis unscaled; antenna smoothly scaled, naked at terminal end of ßagellomere. Thorax: Brown dorsad, white ventrad. Foretarsus with all tarsomeres completely fused, tubular, posttarsus vestigial. Femur and tibia of all legs covered with white scaling, slightly mottled with brown; middle and hind legs with tarsomere 1 through 4 brown with white rim distally, tarsomere 5 brown. Foretarsus brown banded with white. Forewing with termen and costa slightly concave, dorsum straight. Ground color of upperside dark brown, overlaid with metallic indigo scaling proximally, which covers more than basal one-half of forewing upperside. Ground color of underside brown. Marginal band barely recognizable, represented as obscure white line at posterior one-half along termen. "g"-element forming a series of blurred, narrow, white bands tinged with blue bands are edged with brown proximally, arranged in a straight line. Distal band of central symmetry system represented by slightly tilted, broken white line tinged with blue are edged with brown proximally. Discal spot represented by double, narrow dark brown lines. Fringe brown mixed with white. Hindwing with contour of wing slightly produced at distal end of M 1 and Cu 1 ; Cu 2 bearing long, tail-like projection distally. Ground color of upperside brown. A small patch of indigo present proximally. Obscure, metallic pale blue lines present at distal end of cells, most notable around tornus. Ground color of underside brown. Marginal band forming prominent white line along termen. "g"-element forming a series of blurred white lunules tinged with blue. Distal band of central symmetry system forming prominent white line edged with brown proximally, straight from dorsum to vein Cu 1 , skewed outwards in cell Cu 1 , forming V-shaped short line in cell Cu 2 , and recurved into curved line in cell 2A. Discal spot represented by double, narrow, dark brown lines. A prominent, orange patch present around tornus, within which a prominent, black, round spot replaces spot of "g"-element in cell CuA 1 , and an arc-like white marking tinged with blue with inner end turning black present in cell CuA 2 . Tail-like projection of CuA 2 black with white tip. Fringe with brown outer cilia, white inner cilia. Abdomen: Dark brown dorsad, white ventrally. Genitalia (Figs. 35Ð39) with posterior end of ring-shaped sclerites of segments 9 ϩ 10 with uncus extending into a broad, downcurved lobe with blunt terminal end (Figs. 36 Ð37) ; saccus short, ßaplike; brachium greatly reduced into a small, somewhat circular, wartlike sclerite (Fig. 36) ; valva (Fig. 39 ) setose posteriorly and ventrally; ampulla Ϸ0.4ϫ valval length, forming a broad lobe with blunt posterior end, harpe produced into a triangular lobe. Phallus (Fig. 38 ) up-curved with truncated caudal end; aedeagus 1.2ϫ phallobase, cornuti present, forming several rows of minute sclerotized teeth at caudal end. Juxta (Fig. 35 ) V-shaped, pointed ventrad.
Female (Figs. 11-12 ). FL 17.4 Ð18.4 mm (n ϭ 2); AL 8.1Ð 8.3 mm (n ϭ 2). Body similar to that of male externally but foretarsus Þve-segmented with fully developed posttarsus. Wing pattern of underside similar to those described for male. Wing uppersides uniformly brown, without indigo markings possessed by male. A trace of metallic white tinged with blue scaling present near tornus of hindwing. Genitalia (Figs. 44 Ð 45) with prominent, protruded apophyses anteriores present on A8. Apophyses posteriores slightly enlarged at base, distal end spherical. Posterior end of ductus bursae forming a heavily sclerotized, conical tube, enclosed within a domelike, sclerotized sterigma, united anteriorly and dorsally to an elongate, sclerotized sternite 8. Sterigma with caudal end protruded laterally. Anterior one-half of ductus bursae membranous, with ductus seminalis joining dorsally immediately cephalad to sclerotized, conical tube. Corpus bursae oblong, signum absent.
Larval Host Association and Immature Biology. Unknown.
Phenology. Univoltine; recorded from May and June.
Geographical Range. China (Zhejiang, Jiangxi; also Guangdong according to Wang and Fan 2002 , and Fujian according to Jiang et al. 2001) .
Remarks. Judging from the structure of the genitalia, the most likely sister species of H. cyanea is H. courvoisieri (Oberthü r 1908) from central and western China. The male genitalia of the two species are nearly identical except that H. cyanea possesses a broader uncus, which is wider than the width of the harpe of the valva; the uncus is narrower than the width of the harpe of the valva in H. courvoisieri. The female of neither species has a signa in the corpus bursae. The metallic scaling on the wing uppersides of the male of H. courvoisieri is blue rather than indigo.
Discussion

Relationships of Species Associated with H. melli.
H. melli is the most frequently reported Howarthia from the southern provinces of China, a vast area including Zhejiang Province, Guangdong Province, Jiangxi Province, Guangxi Province, and Chongqing District (formerly in eastern Sichuan). However, most of the records in the literature actually refer to H. cheni and H. cyanea. The distribution of H. melli is much more restricted than previously suggested, so far conÞrmed only from Guangdong and Guangxi provinces.
Although the three species occur sympatrically in southern China, it is evident that they are not closely related to each other. Putative synapomorphies that support the hypothesis that H. cyanea is more closely related to H. courvoisieri (Oberthü r) than to either H. melli or H. cheni include the following. The genitalia of the two species are similar, with a short uncus, in contrast to the elongate, downcurved uncus found in most other Howarthia species and in the genus Euaspa (Koiwaya 2002a) , which is considered the sister group to Howarthia by Shirô zu and Yamamoto (1956) . Signa in both species are absent, evidently a shared, secondary loss. The majority of Theclini genera possess well-formed signa, including Japonica Tutt, the genus believed to exhibit many primitive characters (Shirô zu and Yamamoto 1956) and used as the outgroup in the few phylogenetic studies on Theclini lycaenids (e.g., Hsu and Lin 1994; Hsu and Chou 2001 Koiwaya et al. 2001) , suggesting these three taxa may be closely related. With regard to the species related to H. melli, the only other Howarthia known to specialize in ovipositing on fully grown, hardened leaves is H. nigricans (Leech 1893), described from western China (Koiwaya et al. 2001) , suggesting it may be most closely related to H. melli. The conclusions discussed above are preliminary because no phylogenetic analysis has yet been performed on the genus Howarthia.
Recently, a new monobasic genus, Hayashikeia, was proposed based on "Thecla (Zephyrus) courvisieri Oberthü r" (Fujioka 2003) . The new genus is based solely on the loss of the brachia in male the genitalia. No data were provided to demonstrate that the establishment of the new genus will not render Howarthia paraphyletic. Thus, we adopt a conservative approach and leave H. cyanea in Howarthia even though it is apparently closely related to H. courvoisieri. It is worth noting that H. courvoisieri, H. caelestis, H. hishakawai, and H. nigricans, discussed above, are all distributed in central and western China, in contrast to the southeastern distribution of H. melli, H. cheni, and H. cyanea, suggesting there may be a vicariant history between western central China and southern China exhibited by these groups of species.
Rhododendron-Association in Lycaenidae. Rhododendron is a large genus of trees and shrubs, with Ϸ850 species distributed throughout the northern hemisphere (Mabberley 2002) . Considering the high diversity of this perennial plant group, it is expected to be a rich host resource for phytophagous insect groups such as Lycaenidae. However, the high diversity of Rhododendron is not matched by specialist herbivores. Among some 6,000 described lycaenid species (Scoble 1992) , few are known to use Rhododendron as larval hosts. Within Lycaenidae, Howarthia is the only genus in which all members are specialists on Rhododendron. Other lycaenid genera include a few species that are Rhododendron specialists (e.g., Chrysozephyrus, Teratozephyrus, and Callophrys) or polyphagous species that are facultative Rhododendron feeders (e.g., Callophrys, Remelana, Satyrium, Strymon, Plebejus, and Celastrina) ( Table 1) . Besides Howarthia, only Chrysozephyrus and Teratozephyrus, both members of Theclini, include species exclusively associated with Rhododendron. Both genera include a single species of Rhododendron specialists. The colonization of Rhododendron as a larval host must have evolved more than once in Theclini, as Shirô zu and Yamamoto (1956) suggest that the three genera are only distantly related, and the putative sister genus of each is not a Rhododendron feeder (Shirô zu and Yamamoto 1956, Shirô zu 1961) . From a broader perspective, the family Ericaeae is a moderately used lycaenid hostplant family (Fiedler 1995) , and about one-half of all Ericaceae feeders use Rhododendron spp. (Robinson et al. 2001) , indicating that this genus may not be an unusual hostplant for Lycaenidae as a whole. However, specialization on Rhododendron is not common among Lycaenidae, and this ecological association may be a prominent apomorphic character of Howarthia. The only other known apparent Rhododendron specialists among the lycaenids are all within Theclini. It remains to be seen whether this is parallel evolution, due to some peculiar abilities to cope with phytochemistry, or evidence of relationships among some Theclini species currently placed in different genera.
All Howarthia species with known larval hosts use only tree species of Rhododendron with smooth or sparsely hairy leaves and stems. Whether choice of microhabitat and plant architecture of the host is phylogenetically constrained awaits further investigation into the phylogenetic relationships of Howarthia and additional data on host usage within the genus.
sisted with identiÞcation of host plants. Konrad Fiedler (Universität Bayreuth) and Michio Imafuku (Kyoto University, Kyoto) offered literature relevant to the study. We thank two anonymous reviewers, whose comments greatly improved the manuscript. The trip to examine type material in European institutions was supported in part by a Council of Agriculture (Taiwan) grant 90-CF-7.1.
